Combining the concepts of balanced scorecard, fuzzy set theory and entropy, a systematic fuzzy multiple criteria decision making (MCDM) for airlines operating performance evaluation is proposed.
Introduction
Traditionally, the literatures concerning companies' operation performance focus on financial performance factor, such as profit ratio and sales growth ratio. This is incompleteness because many non-financial performance factors, such as customer satisfaction, employee satisfaction, and operating efficiency, are important with companies' future success. Consequently, lots of academic professions try to search an optimal performance evaluation model in other than financial factor.
The Balanced Scorecard (Kaplan and Norton, 1996) has four distinct but related perspectives: financial, customer, internal business process, and learning and growth. This new performance measure system balances not only the financial and non-financial measures, but also the short-term and long-term objectives of organizations. Kaplan and Norton (1996) 
Research methods
In this paper, triangular fuzzy numbers are utilized to characterize the fuzzy sense concerning to the weights of all criteria, ratings of all alternatives, and the measures of relative similarity degree of all alternatives. The entropy weighting method (Zeleng, 1982 ) is used to adjust the subjective weights of all objective sub-criteria.
Procedure for airline performance evaluation
The procedure for airline performance evaluation proposed in this paper can be summarized as follow.
Select criteria
The concept of balance scorecard is applied to develop the performance evaluation criteria.
According to lectures review and considering the character of air transportation, 23 evaluation criteria are selected through four perspectives:
finance, customer, internal business processes, learning and growth (Table 1) .
Solve subjective weight of all criteria
, be the numerical weightings given to criteria j by decision-maker k.
Then, the fuzzy subjective weight of the criterion j is defined as
Estimate the fuzzy ratings of all alternatives versus all sub-criteria above alternative level
For the objective criteria, the triangular fuzzy numbers can be used directly. Another way one can use the historical data to construct the evaluation value, e.g., let a 1 , a 2 , …, a t , represent the return on equity of past t periods, the fuzzy rating of return on equity can be expressed as
Solve the relatedness measure of alternatives
The measure of relative similarity degree Net income ratio C 13 Return on assets Finance C 14 Return on investment C 21 Market share C 22 Passenger-kilometers C 23 Ratio of passengers carried C 24 Profession satisfaction C 25 Service satisfaction C 26 Transportation satisfaction 
are the objective weights of p criteria obtained by using entropy method (Zeleng, 1992 
be the weights of all criteria ( ) on the second level that have been adjusted by entropy weighting method. 
Finally, based on the integrated advantage evaluation values of all airlines and the appropriate ranking method constructed on the triangular fuzzy numbers, the best airline can be chosen.
Conclusion
The purpose of this research is to build a systematic and suitable performance evaluation Besides, the entropy weighting method is adopted to adjust the weights of objective criteria to make the explanation ability and reliability of objective criteria more effective.
The merits of the performance evaluation model are that it can not only release the limitation of crisp evaluation value, but also facilitate its implementation as a computer-based decision support system for solving practical airline performance evaluation problem in a fuzzy environment.
